
OHM Energy E =- - Servims Corporation 

,-- - - 
\,&F A b u b r i c k u ) . . i O r r M ~ u o r  

Rocky Flats Environmental Technology Site 
Contract No. KH800156MW 
AE/CCM Project 
Field Implementation Plan for the Solar Ponds Plume 
Treatment System 

I 

Approved by 



FIP-SFTTs401 
Revlslon 1 

Field ImplemenEabon Plan mP 1 

List of Effected Pages 

Pages Effective Date Pages Eff-ve Date 
1-16 05/26/99 1-16 05/26/99 

Table of Contents 

Title Page 
List of E'ded Pages. .......................................................................................... 1 
Table of Contents ................................................................................................. 1 
Acronyms and Abbrevirrtions ............................................................................... 2 

1 1 Project objectrves 3 
1 2 Scope ofWork 3 

2 1 Project Site Location 
2 2 Project Site History 

4 1 Project Execubon 5 
4 2 Submttals 5 

Section 1 Inkoductio .......................................................................................... 3 

Section 2 Site Description and Background ......................................................... .3 
4 
4 

Section 3 Roject Organization. ............................................................................ 4 
Section 4 Roject Management ............................................................................ 5 

4 3 Pemts and Standards 6 
Section 5  fie^ Erecrrtion ..................................................................................... 

5 1 Mobhtion 6 
5 1 1 Personnel 6 
5 1 2 Equipment 6 

5 3 Site Survey and Controls 8 
5 4 Topsod Segregabon 8 
5 5 Reactor and Discharge Area Construction 8 

8 
9 
10 
10 
10 
11 
12 
12 

5 7 1 Water level Momtomg Piezometers Matenals 13 
5 7 2 Quallty Control for Water-level Momtomg Installation 13 
5 7 3 Abandonmeat 14 

14 
5 8 1 Concrete and Grout Matenals 14 

5 2 Site Preparabon 7 

5 5 1 Installahon of the Treatment System 
5 5 1 1 Treatment SystemMatenals 
5 5 1 2 Quallty Control for Treatment System Construction 

5 6 Coll-on Trench Area Construction 

5 6 1 1 Bmer Wall Matenals 

5 7 Water-level Momtomg Piezometers 

5 6 1 Trenchmg and Installation of the Barner Wall 

5 6 1 2 Quallty Control for Barner Wall Installabon 

5 8 Concrete and Grout 



m-sPPTs-001 
-on 1 

Field Implunentatlon Plan page2 
5 8 2 Quality Control for Concrete and Grout 15 

15 
Section 6 project CIOSUre ......................................................................................16 

6 1 Temporary Fachty Removal 16 
6 2 Demobhbon 16 

Section 7Referenc es.............................................................................................~6 

5 9 SeedmgRevegetabon 15 
5 9 1 Qual@ Control for seediighevegetabon 

List of Tables 
Table 3-1 Key Project Contacts 

Acronyms and Abbreviations 
ACI 
ANSI 
ALF 
ASTM 
CTR 
FlP 
CHASP 
HDPE 
ITS 
OHM 
OSHA 
PSS 
PVC 
QC 
RFETS 
RMRS 
SOP 
SPP 
SPPTS 

Amenca Concrete Inmute 
Amencan National Standards Instrtute 
Amon Level Framework 
Amencan Society of Testmg and Matenals 
Contractor Techcal Representative 
Field Implementabon Plan 
Construmon Health and Saf'ety Plan 
High Denslty Polyethehe 
Interceptor Trench System 
OHM Energy Sewices 
Occupabonal Safety and Health Association 
Plant S M  Supemsor 
Polyvlnyl chlonde 
Quality Control 
Rocky Flats Enwonmental Technology Site 
Rocky Mountam Remediation Semces, L L C 
Standard Operatmg Procedure 
Solar Ponds Plume 
Solar Ponds Plume Treatment System 

4 

4 



FIP-SPPTS401 
Revmon 1 

Field Implementaoon Plan page3 

Section I 
Introduction 
Rocky Mountam Remdabon S m c e s  (RMRS) has contracted OHM Energy Semces 
Corporabon (OHM) to mall a subsurface groundwater collection and treatment system 
for the Solar Ponds Plume (SPP) at Rocky Flats Enwonmental Technology Site (RFETS) 
in Golden, Colorado Thts field Implementabon plan prowdes detds for Implementmg 
construction amwbes at the SPP The Solar Ponds Plume Treatment System (SPPTS) is 
mtended to collect and treat the contammated groundwater The SPPTS wdl mvolve an m- 
ground b m e r  system wth m situ water treatment, and wdl consist of treatment reactor 
cells, an Impermeable b m e r  membrane, separabon geotextile porous and permeable 
media, groundwater collemon piping, and b m e r  momtomg system 

1 1 Project Objectwes 

Ths Field Implementabon Plan PIP) descnbes the requlred actiwties and performance 
specifications for the design, construction and startup of the subsurface co l l aon  and 
treatment system for the SPP remediation project SSP contams urmum and mtrate 
contarmnatron 

The SPPTS reactive b m e r  design concept, WIU be used to collect groundwater 
contammated wth mtrate and u m u m  compounds &om the SPP The reactive b m e r  wdl 
collect and dlrect contarmnated groundwater to one concrete treatment cell The first 
s m o n  of the treatment cell wdl be filled wth a mushre of orgamc m d a  and iron The 
second w o n  of the treatment cell wdl be filled wth zero-valent Eon to remove urmum 
by c h e m d  redumon The orgamc media wdl act as a carbon source for the lron to 
mduce demtnficabon, and the mtrate WIU be reduced by lron f i g s  The treated 
groundwater wll flow fiom the treatment cell to an lnfiltration system and return to the 
groundwater 

1 2 Scope of Work 

The scope of work for SPPTS is to install a smgle-membrane mpermeable contrunment 
b m e r  usmg movative b m e r  technology as a groundwater control technology to 
capture, redlrect, treat and disperse the treated groundwater The tasks associated wth 
the scope of work are outhed m Section 4 1, “Project Execution ” 

Section 2 
Site Description and Background 
The following two Sections descnbe the site condibons and hsto~y of the SPP area at 
RFETS 

Y 
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2 1 Project Site Locabon 

Title Name Telephone Number 
Contractor Techrud Anne#epnmrose (303) 966-4385 

The SPP is located north of Central Avenue, ?4 of the site is located near the northeast 
corner of the RFETS Protected Area, and ?4 of the site is located m the buffer zone north 
of the site penmeter access road 

O r g w b o n  
RMRS 

2 2 Project Site History 

Five Solar Evaporabon Ponds, located 111 the northeast comer of the Protected Area, were 
used to store and evaporate radioactive and hazardous hqud wastes These ponds were 
dnuned and sludge removal was completed in 1995 To dewater the hllside, SIX 
mterceptor trenches were walled m 1971 The o n g d  SIX trenches were abandoned m 
place and the current Interceptor Trench System (ITS) was mstalled m 1981 The ITS 1s 
generally keyed mto bedrock and effectively collects most of the water, up to one thud of 
the groundwater underflows the collection system, and eventually discharges to North 
Walnut Creek 

Section 3 
Project Organization 
The OHM project organmuon includes the RMRS and OHM personnel and 
subcontractors to complete the construmon actmbes at SPPTS The key project 
personnel are shown on Table 3-1, “Key Project Contacts” 
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Section 4 
Project Management 
Before mobhbon, construmon a w t i e s  wdl be planned to estabhsh tunetables, 
construction sequences, and resource requuements Ths plan outhes the overall 
approach to execute the project and identlfies s p d c  amwties to be performed pnor to 
field construmon 

4 1 Project Execubon 

In order to meet the requuement to complete SPPTS project by September 1999, the 
followmg amwties need to be performed 

0 hbate of management and pl-g actrvlties 
Mobhe of personnel and equipment to support construction actiwties 

0 Survey SPPTS construction area 
Construct temporary sdt fence 

0 Discharge and reactor construction area construction 
Construct collection trench 
Construct treatment cell 
Restore work area 
Demobhze equipment and personnel 

4 2 Submttals 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

The Quahty Control (QC) Inspector, wdl oversee the submttd preparabon, check the 
status of each submttal, and estabhsh and m m t m  a submttal scheduledog The 
followmg are examples of anticipated submttals 

As-budt drawmgs 
Field and laboratory cahbration records 
Compmon eqwpment and procedures 
Geomembrane mtallation mstructions, test results, samples 
Hydrostabc testmg procedures 
Piezometer location, pemtdcompletion reports 
Manhole mated data sheets, mstallabon mstruct~ons, test results 
Sdrmxture certdicatedreports 
Concrete rmx design, certificates, cumg methods, test results 
Flow measwrng catalog data, shop drawmgs, mstallation, operabons 
mamtenance manuals 
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4 3 Pemts and Standards 

It is assumed that mtallabon of the SPPTS at this site can be done under exlstmg 
agreements betweem the ate owners and the regulatory agenaes, the IMflRA process will 
be used for the document, and that no additional pemuts are requlred 

Section 5 
Field Execution 
The SPPTS mvolves of the d a b o n  of a groundwater collection and treatment system 
for the SPP Parsons Infrastructure & Technology Group, Inc (Parsons) has prepared a 
d d e d  deagn package mcludmg construction drawgs and construmon specrficabons 
(Parsons,1999) The work is scheduled to be d a t e d  June 1999 and completed 
September 1999 

5 1 Mobhation 

Ths task wdl mvolve mobllrzatron of personnel and construction equipment to the project 
site OHM d coordmte personnel to fachtate site preparation 

5 1 1 Personnel 

OHM wdl mobhze the followmg personnel dunng the SPPTS Project 
ProgramManager 
ProjectManager 
Project Supenntendent 
Concrete Professional 
Health & Safety Manager 
QCManager 
QCInspector 
Foreman 
SrxLaborers 
Three Equipment Operators 
OneTeamster 
Two Ironworkers 
Threecarpenters 
OneMason 

5 12Equtpment 

7 
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OHM will prowde the necessary equipment to complete the project tasks Equipment wdl 
be sued to perform the destgnated tasks assocrated wth excavatmg, fill placement, 
compactton, and other related actmaes OHM antlapates that the followurg equipment, or 
equvalent types, wdl be mobhed to the project 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Two rubberwed fiont-end loaders 
One bulldozer 
580 backhoe 
Two excavators 
One ditchwch 
One grader 
Two arhculatmg manldls 
Two grove cranes 
One Volvo 35-ton dump truck 
One vlbratory plate 
One 6-mch trash pump wth hose 
Office equipment 
Computers 
Two pickups 
One van 
Au momtonng eqmpment 
Health and Safety momtonng equipment 
Miscellaneous eqmpment 
Field trader 

In addiaon to the equipment hsted above, construction amvlbes may reqwe the use of 
shovels, picks, and other s d a r  hand tools to complete vanous tasks 

5 2 Site Reparahon 

Pnor to maatmg construmon operaaons, a preconstructton meetmg wdl be held wth all 
project personnel Thrs meetmg wdl consist of 0 " E T S  procedures, pornts of contact 
and Construmon Health and Safety Plan (CHASP) bnehg The followrng site 
preparation actiwties wdl be performed by OHM and others 

Coordinatmg wth Safety RFETS personnel (1 e ,  fire department and uthbes) to 
ob- necessary RFETS work pemts and notices of site construction 
Estabhshmg temporary fachties such as office traders wth emergency phone 
numbers, storage traders, samtary fachbes, parkmg areas, areas for storage of 
construmon matenals, and area for stagrng (contammg) construmon wastes 
C o o r h t m g  and 1den-g water supply for construction acttvlties 
Coordmatmg and identlfLtng underground and overhead uthties 
Estabhshing work zones m accordance wth the CHASP 
Iden-g access and haul routes for matend dehvenes and construction 
amwhes 

8 
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Sdt fence mstallahon 
Top sod removal 

5 3 Site Survey and Controls 

A site wey will be conducted pnor to commencement of any construc%on work at the 
SPPTS site The survey wdl mclude stalung bmer  wall ahgnment at 25 foot intervals 
along the entre ahgnment of geomembrane panels and offsets on a 25 foot gnd across the 
area of the site whch may be unpacted by constmaon actiwties Survey tolerances d 
be mamtmed to wthm +/-1 tenth of a foot Survey reference pomts d also be identlfied 
and placed outside of the construction area to be used as reference dunng construmon 
amwbes 

5 4 Topsod Removal 

Pnor to trenchmg or excavatmg for SPPTS, a rrrrmmwn of 12 mches of matenal at the 
surface will be removed fiom the area where constructron will take place The topsod will 
be segregated and stockpded to be used as final coflstrucfion cover AU vegetabon, 
mcludmg any debns, will be removed pnor to stockphg 

5 5 Reactor and Discharge Area Construcbon 

The mstallahon of the reactor and discharge system will mvolve the d a b o n  of one 
concrete treatment cell followed by a metenng manhole wth final discharge to a fkench 
dram The followmg sections prowde detad on the d a h o n  of ths system 

5.5.1 Installation of the Treatment System 

The groundwater collected will be piped to one concrete treatment cell that con- two 
cell sect~ons, followed by a metenng manhole wth final discharge to a fiench dram The 
treatment system will be mstalled in accordance wth the lOoO/o Design Package 
Groundwater wdl move through the system by grawty flow 

The treatment system will be mstalled below grade, and excavation will be constructed 
wth the sides of the excavation cut a 1 5 (homntal) to 1 (vertical) slope Entrance mto 
the excav&on wdl be h t e d ,  but wdl be rquued for plumbmg connectrom Personel 
entenng the excavation will do so m accordance wth OSHA 29 CFR 1926, OHM or 
RFETS p m t  requrred confined space procedures, and CHASP for confined space entry 

Followmg mstallation of the treatment cell and completron of pipmg connectrons mto and 
out of the cell, the cell wdl be filled as detded m the 1 W !  Design 

5 
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The won wdl be dehvered m 1 5 ton super sacks wth hfhg  straps and a break away chute 
on the bottom of the bag The uon wdl be placed mto the reactors usmg a crane to ldt the 
sacks of uon and deposit them mside the treatment cell The first layer to be placed into 
the cell wdl be one foot of pea gravel m Cell 1 and Cell 2 Separabon g e o t d e  fabnc wrll 
be placed mide both cells on top of the pea gravel The second layer m Cell 1 wdl conslst 

of m e  feet of sawdust muced wth granular uon matenal Cell 2’s second layer wdl 
comst of m e  feet of granular uon, and a geotextde layer wdl be placed on top of the 
granular lron Both cells wdl be covered wth g e o t d e  The thud layer m both cells wdl 
be of two feet of sawdust A 4O-m.dluneter HDPE Geomembrane wdl be placed on top of 
the sawdust, followed by a 12 feet of sawdust, 2 feet of sod b a c m  All matenals wdl be 
placed after the concrete cell has been poured and is 111 place Care wdl be taken to 
mmmze the dust assoaated wth ths actmty The person plamg the lron mto the reactor 
may be requued to wear a resprator Dust momtonng wdl be performed to determme 
appropnate PPE 

5.5.1.1 Treatment System Materials 

The followmg sections mdicate the specdcations of the matenals requlred for the 
construction of the treatment system 

Pipe and Fittings: The treatment and discharge system wdl consist of 2 mch and 6 rnch 
n o d  Qameter PVC, schedule 80 pipe All pipe and pipe fittmgs wdl be new 

Valves: The ball valves wdl consist of 2 rnch HDPE valves unth stem extemon designed 
for workmg pressure no less than 150 psi The body of the valve must meet the ASTM D 
3550 body, polypropylene ball, and s t d e s s  steel stem Valves wdl be deslgned for below 
ground mstallation and shall be welded hectly to the HOPE pipmg dunng mstallation, 
such that the valves can be operated fiom the ground surfkce 

Valve Boxes: The valve boxes wdl consist of polyethylene or equivalent with cast uon 
covers Valve boxes should be extension type wth screw-type adjustments and flared 
base The word “WATER” shall appear cast on the cover The box length shall be 
adjustable, to fit over the pipe at the valve 

Iron M d a :  The gram srze of the won distnbubon of approxtmately -8 to +50 mesh US 
Standard Sieve sm, wth a bulk density rangmg fiom 140 to 180 pounds per cubic foot 

Geotextile Fdter: The geotextlle filter fabnc wd be a nonwoven pennous sheet of 
polymenc matenal wth long-cham polymers of at least 85% by we@ polyolefins, 
polyesters, or polymdes The physlcal properhes of the fabnc wdl consist of the 
followmg 

Apparent opemg sue between 70-100 (U S Sieve) 
Pemttwty of 1 0 (Sec-1) 
A burst strength of 350 psi 
A numum trapezoid tear, grab tensde, seam strength, and puncture strength 
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of 75, 180,40, and 110 pounds respectwely 
Ultrawolet degradabon of 70% retamed at 500 hours 

Metemg Manhole and Flow Mersumg Equipment: The metermg manhole wdl be glass- 
fiber-rdorced polyester and conform to ASTM D 3753 The metermg manhole wdl be 4 
feet m drameter and mstalled as shown on dramgs m 1 W h  Desrgn 

The flow measurement equipment wdl consist of a HS Flume, an ultrasomc flow sensor, 
and an electromc data storage untt The ultrasomc flow sensor wdl be Ism 4200 Setles 
flow meter wth exlstmg Flowlrnk software The software wdl prowde the means for 
programrmng and retnewng stored data fiom electromc data storage umt 

Handrul: The handrad wdl be ASTM A 53, Schedule 40 steel pipe sections of 1 25-mch 
diameter, wth post spactng not to exceed 6 feet on center Handrads wdl be shop welded 
and If weldmg is reqwed, ground smooth at all connections and pamted yellow AU 
weldmg m a t e d  wdl match filler metal type and meet the reqwements of ASTM D 1  1 

Bollards: The bollards wdl consist of ASTM A 53, Grade B, Schedule 40 steel pipe 

5.5.1.2 Quality Control for Treatment System Construction 

Quahty control dunng mstallation wdl mvolve the venficabon of grade, mamtenance of 
mventory, mstallabon m accordance wth the rnanufbturer’s mstallabon mstruction, 
conformance to the 100% Desrgn Spdcabons,  and overall system rntegnty Thts 
v d c a b o n  wdl be conducted u-g the three phases of mspmon Checkhsts wdl be 
generated pnor to mbatmg the phase of work and wll be used to v e e  comphance of the 
treatment system mstallabon 

5 6 Collecbon Trench Area Construcbon 

The coll-on trench construction wdl mvolve the excavabon of the trench and lnstallation 
of the barner wall The follomg m o n s  prowde addrbonal d d s  regardrng the 
construmon of the collmon trench 

5.6.1 Trenching and Installation of Bamer Wall 

The trench wdl be excavated to the dewed depth along the length of the barner wall The 
8O-mdhmeter HOPE sheetmg wdl be suspended along the downgmhent side of the trench 
The HDPE panels wdl be mstalled as excavabon of the trench is completed to mmmm 
the tune the trench is open to mmme the potential for trench fadure The HDPE bamer 
panels are 15 feet wde and 15 to 30 feet long dependmg on the length reqwed allomg 
for 3 feet above grade The panels wdl be jomed wth an mterloclang system 

The HDPE panels wdl be Med by 18 to 25 ton Grove cranes The panels wdl be fixed to 
support fhnes to stand upnght, or a ngd Polyethylene extrusion frame Placed panel wdl 
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be held wth the crane whde the second crane places the second panel and mterlocks the 
two panels together 

Once the panels are m place, the bottom of the trench wdl be backfilled wth bentontte to 
seal the bottom of the HDPE panels and h t  the underflow of groundwater around the 
barner system The bentomte wdl be placed m 24-mch hfts throughout the barner wall 
placement 

Once the bentontte is m place the trench wdl be backfilled wth 4 mches of granular 
backfill, and the perforated HDPE collmon pipmg wdl be mstalled on top of the backfill 
The collection pipmg wdl be 4-mch HDPE perforated pipe, a geotextde sock wdl be 
reqwed to prevent fines fiom entemg the collection pipmg 

The granular backfill wll be backfilled to approxlmately 3 feet above the water table, an 
average of 8 feet of m a t e d  throughout the trench The 2 mch conveyance pipe wdl be 
placed between the perforated pipe and the top of the granular backfill based on the deagn 
elevabons A rmnunum of 3 feet of unpermeable sod wdl be placed on top of the granular 
backfill If more than 3 feet of sod is needed to bnng the trench back to grade, random 
backfill may be used once the 3 feet of unpermeable sod is placed 

Low-permeable sod wdl be placed m successive homontal 10 to 12 mch loose hfts and 
compacted wth a mumum of 5 passes wth approved compactron eqmpment The 
random backfill wdl be placed m successive homontal layers not to exceed 12 mch loose 
l&s and compacted wth a rmnrmum of 2 passes wth approved compmon eqmpment 
The low-permeable sod and random backfill wdl be dsenanted by stockpdes on site 

5.6.1.1 Barrier Wall Material 

The followmg sections mdicate the Spdcat ion 02271 of the matenals requred for 
construction of the barner wall 

Geomembrane Vertul Barner: The panels wdl be 80-rmllrmeter HDPE geomembrane 
The geomembrane and its mstallabon wdl meet Specdication 02271 The HDPE 
geomembrane wdl be manufkctured of first quahty resm, and have the followmg 
properties 

T d e  strength at break of 280 lbdin wdth 
Elongabon at break of 600% 
Tear and puncture resistance of 45 and 100 pounds 
Low temperature bnttleness of -90 F 
Stress crack resistance of 200 m u m  hours 

The panels wdl be connected wth the mterlochg sealable jomt system AU jomts wdl be 
wsually mpected for mtegnty of the seam 
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HDPE Collectron Piping: The pipmg for s u b d m  wdl be constructed of 6-mch perforated 
cormgated HDPE drampipe A geofabnc sock wdl be placed over the coll-on pipe to 
prevent fines fiom entenng the pipe 

Granular Matend: The granular matenal will conslst of well-graded shca sand, gravel, 
wth no more than 10 percent by waght by waght pasang a No 200 mesh sieve and no 
less than 95 percent by weight pasmg a l-mch sieve 

Low-Permeability Matend: Sods excavated fiom the trench that meet the sod classrficabon 
per ASTM D 2488 of SC, CL, GC, ML, MH, or CH 

Random Bacldill: Excavated matenal not meetmg the requlrement or m excess of the 
quanbty reqwed as low-permeabhty matenal 

Bentolute: The bentomte used for the bottom seal wdl be transported to the site m 1 5 ton 
super sacks and consist of commeraal grade hgh sohds pure bentomte The bentomte wdl 
be m pellets no greater than 0 25 mches m diameter 

5.6.1.2 Quality Control for Barrier Wall Installation 

Quahty control dunng lnstallabon wdl mvolve the venficabon of grade, mamtenance of 
mventory, d a b o n  m accordance wth the manufacturer’s d a b o n  mstnrction, 
conformance to the Design Spdcabons, and overall system mtegnty %s venficabon 
wdl be conducted u k g  the three phases of lnspection Checklists wdl be generated 
pnor to mbatmg the phase of work and wdl be used to vedy complrance of the treatment 
system lnstallation 

5 7 Collecbon Water-level Momtomg Prezometer 

Three trench water-level momtonng piezometers wdl be mstalled m the collection trench 
dunng backfilhg operabons Well mated wdl consist of 2-mch n o d  m t d  
diameter, schedule 40 flush-jomt threaded ASTM D 1785 PVC pipe Requued fimgs wd 
be ASTM F 480 flush thread male by female fimgs No gaskets, pipe nvets or screws wd 
be used A PVC cap that threads or shps onto the top of the piezometer c m g  wdl be 
provlded As specfied m Spdcabon 02672 

Care will be taken dunng the backfill operabons that the piezometer remams v e r t d  The 
depth of the top of the granular matenal wdl be hectly measured and recorded 

A bentomte seal will be placed between PVC nser pipe and surhce c m g ,  and a m~~ll~llum 

2” thckness around extenor of surface camg When the full thickness of the seal has been 
placed, a mumum of 2 hours will be allowed for complete hydrabon of the seal before 
groutmg Grout wdl be placed m one contmuous pour mto annulus above the bentotllte 
seal to the surface 
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The protmve covers wdl be set m the grout surface seal Weather remtant padlocks, 
whch use the same key (keyed-fie), wdl be prowded on the protectwe covers for all 
piezometers The protectwe covers wdl be 6 mch square and 5 feet m length and 
constructed of steel and have hmged and lockable caps The protectwe covers shall be 
panted ANSI yellow Any piezometer that is temponvlly removed fiom semce or left 
mcomplete due to delay m constructron wdl be capped wth waterbght caps and equipped 
wth a vandal reslstant cover 

5.7.1 Collection Water-Level Monitoring Piezometer Materials 

The followmg sectron mdlcate the spdcations of the m a t d s  requned for the 
construmon of the collection water-level momtonng piezometer 

Piezometer Curing: The piezometer casmg wdl comst of new, 2 inch Schedule 40 flush- 
jomt thread ASTM D 1785 PVC pipe The fittmg wdl meet the ASTM F 480 and be flush 
thread male by female fittings 

Piezometer Screen: The piezometer screen wdl be commeraally fabncated flush-jomt 
threaded 2-mch Schedule 40 PVC wth contmuous slots The screen slot sue wdl be 0 010 
mch and a screen length of 2 feet The fittmg wdl meet ASTM F 480 and be flush thread 
male by female fittmgs 

Bentomte Seal: The bentomte seal wdl consist of hydrated, 0 25-mch commerd grade 
pellets fumshed m super sacks 

Cement-Bentomte Grout: The grout wdl consist of a maxunum of 7 gallons of portable 
water per bag of portland cement and 3 to 5 percent by waght of bentomte powder 

Protective Cover: The protective cover wdl be 4-inch round and 5 feet m length and 
constructed of steel wth a hmged, lockmg cap A corrosion resistant metal tag fixed to the 
camg wth the piezometer identlficaton number, elevabon of hghest pomt on the nm of 
the piezometer wmg, elevabon of the ground surfixe at the piezometer nest, piezometer 
coordmates, date of the piezometer mstallabon and top of the protectwe mung elewabon 
in feet 

5.7.2 Quality Control for Collection Water Piezometer 

Qualtty control dunng mstallabon wd mvolve the v d c a b o n  of grade, marntenance of 
mventory, mstallabon m accordance wth  the manuf'er's mstallabon mstructron, 
conformance to the 1000/0 Design Spdcabons,  and overall system mtegnty This 
venflcabon wdl be conducted u t h n g  the three phases of m s p a o n  Checkhsts wdl be 
generated pnor to mbatmg the phase of work and wll be used to veri@ comphance of the 
treatment system installation 
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5.7.3 Piezometer Decommissioning/Abandonment 

The wells are constructed of 2-mch PVC casmgs If piezometers are requlred to be 
abandoned, PVC casmgs, whch are set approxunately 1 5 feet below ground surf', wdl 
be pulled, and the well casmgs wdl be flied wth 0 25-mcch bentomte pellets hydrated mc 
two-foot Mts as descnbed m the RFETS well abandonment Standard Operatmg Procedure 
(SOP) 

Records wdl be miuntamed as well abandonment activlties are conducted These records 
wdl contam the followmg mformabon Project name, well number, well locabon, depth 
and Qameter, date of abandonment, method of abandonment, matenal u h e d  mc 
abandonment, casmg or items left m hole, desmpbon and quantity of grout used, 
descnpbon and quantibes of grout used dady to compensate for settlement, water or mud 
level pnor to groutmg and date measured, and reason for abandonment 

5 8 Concrete and Grout 

Concrete wdl be used to construct approxunately 47 feet by 28 feet concrete v d t  as 
detded m the lOOO? Design Specrfications The concrete used shall have compremve 
strength of 4000 pounds per square mch at 28 days, have a m u m  water to cement 
ratio of 0 45 and a slump of 3 to 5 mches, wth an au en t rmen t  of 4-7 percent The 
concrete wdl be poured m three stages wth water stops A vlbrator wdl be used during 
placement of concrete, usmg a rrrmtmum fiequency of no less than 6000 mpluses per 
m u t e  when submerged Curing compound wdl be applied, as specified in specification 
03300 

5.8.1 Concrete and Grout Materials 

Water: Water wdl be fiesh, clean, and potable, Eree fkom ~ J U ~ O U S  amounts of oh,  acids, 
alkds, salts, orgmc matenals, or other substances deletenous to concrete 

Aggregates: Aggregates wdl not contam any substance, whch may be deletenously 
reactive wth allcahs m the cement Aggregates wdl have expansions less than 0 10 percent 
at 6 months when tested m accordance wth ASTM C 227 usmg a cement wth allcah 
content above 0 8 percent (expressed as sod~um omde), and wdl not posses properties or 
constituents that are known to have speclfic unfavorable effects m concrete when tested mc 
accordance wth ASTM C 295 

Reinforcement: Concrete wll be remforced usmg deformed and p lm bdlet-steel bars 
grade 60, steel welded w e  fabnc, p l q  and steel w e  Bar ties and supports wdl be 
coated and non-corrodible 

Forms: Formwork wdl be erected followmg the structural concrete for buddmg 
requlrements After placmg concrete, forms wdl r e m u  m place for the tune penod 
specrfied m ACI 347R, Formwork for Concrete 

i 
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5 8 2 Qualrty Control for Concrete and Grout 

Quality control durrng mstallahon wdl mvolve the venfi-on of grade, maintenance of 
mventory, mstallahon m accordance wth the manufkturer's m d a h o n  mstruction, 
conformance to the lOV? Design Speaficat~ons, and overall system mtegnty "his 
venficatron wdl be conducted u t h n g  the three phases of mspmon Checklrsts wdl be 
generated pnor to mbatmg the phase of work and wdl be used to ver@ comphance of the 
treatment system mstallabon Slump testmg wdl be performed dunng concrete placement 
The maxunum slump may mcreased wth  the addihon of an approved admtxture, provrded 
that the water to cement raho is not exceeded Temperature tests wdl be conducted on 
dehvery and when concrete is m the forms For each compressive strength test, five 
cyhders wdl be collected, two cyhders for 7 days, two cylinders for 28 days, a set of 
cyhders wdl be collected for every 6 cubic yards of concrete placed Tests wdl be 
conducted to test au-entmned concrete for au content at the same frequency as s p d e d  
for slump 3-5 mches tested All holes wdl be repared wth nonshrrnk grout 

5 9 SeedmgRevegetabon 

The SPPTS restorahon wdl mvolve final gradmg, topsod replacement, and seedmg as 
d d e d  m the 1Wh deslgn specdcahons Topsod stockpded dunng grubblng and 
excavahon actnnbes wdl be umformly replaced to an approxunate depth of 6 mches The 
topsod, once replaced, wdl be back dragged to smooth out the area and prepare for 
revegetahon The topsod &shed surface wdl be reasonably smooth, compacted, and fiee 
from uregular sufiace changes Followmg topsod placement and preparabon, the topsod 
wdl be tdled to a mumum depth of 6-mches 

The seed rmxtLlre wll be a State approved seed of the latest season's crop with less than 
1-percent weed seed The seed wdl be mspected upon mva l  to job site for conformance 
wth the consist, and be apphed at a rate of, the followmg applicauons 
Big Bluestem 4 0 lb 
Little Bluestem 4 0 lb 
Western Wheatgrass 6 0 lb 
Sidaoats Grama 4 0 lb 
Blue Grama 4 0 lb 
Blue Flax 2 0 lb 
BuMo Grass 4 0 lb 
Total Pure Live Seed Pounds per Acre 28 0 lb 

The seedmg and ferther wll be apphed by broadcast &g, no tdl dnll, or cmpmg 
methods It is not anticipated that disturbed areas will occur on slopes that wdl requlre 
erosion control measures M e r  seedmg, the area wdl be covered wth !4 to % mch of sod 
by d i h g  the area of apphcabon Straw or hay mulch wdl be spread at a rate of 2 tons per 
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acre and anchored wth a V type disk to pack the strawhay mulch The strawhay wdl be 
weed fiee and in u-dry condition and suitable for placmg wth spreader equpment 

5.9.1 Quality Control for SeedingDtevegetation 

Quality control dunng mstallation wdl mvolve the vdca t ron  of grade, mamtenance of 
inventory, mstallaaon m accordance wth the manufhturer’s mtallatron mtruction, 
conformance to the 100% Deslgn Thts venficatron wdl be conducted u h g  the three 
phases of mspectton Checkhsts wdl be generated pnor to mtiatmg the phase of work and 
wdl be used to ver@ compliance of the treatment system mitallation 

Section 6 
Project Closure 
The post-construction actiwties for ths  project mclude remomg temporary fadtres, and 
temporary dramage control features, demobhng equipment and personnel, and prepmg 
submttal documents mcludmg as-budts 

6.1 Temporary Facility Removal 

Temporary f d t y ,  mcluded samtary and equpment storage areas, d be removed from 
the site at the complmon of the project The m d a t e  area wdl be mspected by the 
Supenntendent to ver@ that all project-related equpment, trash, and debns have been 
collected and disposed 

6.2 Demobilization 

Upon completion of construction actiwties, heavy equpment wdl be demobhzed from the 
project site, traders, storage umts prepared for transportation, supphes removed from ate 
Pressure w h g ,  broom cleamg, or a combmatron of approved cleantng methods wll 
clean constructton equpment The goal of the work is to prevent trackmg debns or sod 
out of the SPPTS Site Rental equipment wdl be returned m good condition 

Section 7 
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